of compositions were studied by varying magnesium/ sodium nitrate ratio 60:40-75:25 and with 4 per cent and 6 per cent binder epoxy-E 605.
. EXPERIMENTAL

Materials
Magnesium Grade 'O': purity-98 per cent; Sodium Nitrate: purity-99 per cent, Epoxy resin-E 605; Hardener 762: A proprietary items of M/s Dr Beck and Co (India) Ltd, and HSR 8111, Catalyst Q8013; Accelerator Q8021: A proprietary item of M/s Bakelite Hylam Ltd.
Preparation of Compositions
The compositions were prepared by coating the Magnesium powder with resin and Sodium nitrate was then added to the resin coated magnesium powder and again mixed by hand. All compositions Revised 27 April 2005 (200 g each) were pressed into paper tubes of ID 42 mm at a dead load of 20 ton.
Methods
Impact sensitivity was measured by Fall Hammer apparatus using 2 Kg drop weight on 20 mg sample and CE is used as a reference sample. Friction sensitivity was determined on Julius Peter apparatus by placing 10 mg sample over ceramic friction plate. Calorimetric value (cal-val) was determined under Argon atmosphere in a Parr1241 Adiabatic Bomb Calorimeter and is calibrated using Analar grade benzoic acid. Locally fabricated DTA apparatus was used to measure the ignition temperature of the sample at a heating rate of 40 0 C/min using 10 mg sample and Al 2 O 3 is kept as reference. The luminosity and burning time were measured by EG&G make photometer model 550 at a distance of 6 m from the flare which was mounted inside the tunnel of dia. 1.5 m with a wind velocity of 4-5 m/s. Photometer is calibrated using black body.
. RESULTS & DISCUSSIONS
The details of compositions studied are given in Table 1 . Burn rate, luminosity, and luminous efficiency of the compositions are presented in Table 2 . Luminosity and luminous efficiency increase with increase in magnesium content (up to 70/ 30 magnesium/sodium nitrate ratio) and then decrease Burn rate increases with increase in Magnesium content. Burn rates of the compositions with 4 per cent binder is higher than those with 6 per cent binder. Impact, friction sensitivities, ignition temperatures and cal-val are shown in Table 3 . Cal-val decreases with decrease in oxidizer content. Table 4 . Compression strength of compositions with epoxy resin binder are comparable to that of polyesterbased compositions when the composition is pressed after curing but compressive strength is high for epoxy-based compositions if they are pressed before curing.
Luminosity, burn rate, and cal-val are high for polyester resin based compositions compared to corresponding epoxy-based compositions probably due to high oxygen content. Luminous efficiency is directly proportional to burn time. Due to reduction in burn time luminous efficiency is less. Increase in binder content from 4 per cent to 6 per cent in the composition decreases burn rate, luminosity, and luminous efficiency. Since thermal conductivity decreases with increase in binder content, this reduction could be easily explained. Thermochemical data are given in Table 5 . Flame temperature and combustion products were evaluated theoretically by using REAL program 5 . In anaerobic condition, flame temperature and Magnesium oxide content decrease with increase in Magnesium. In aerobic condition, flame temperature and Magnesium oxide content are high. Flame temperature increases with increase in O 2 up to 40 parts beyond that it decreases while MgO content increases up to 20 parts O 2 .
. CONCLUSIONS
Luminosity and burn rate are high for the compositions with 4 per cent binder content. Luminosity, burn rate, and cal-val are higher for polyester-based compositions. High luminous efficiency is achieved for the composition based on magnesium/ sodium nitrate ratio 70/30 with 4 per cent epoxy resin. All formulations are safe for processing and handling. 
